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1020030007224 2003/10/29 

ti>£^l #-M ^^.^<g^ cJ-Tj], #71 f^^^-g: #^T5M #71 «V£*ll 7l 

^ ^-¥"1- ^#^171^ ^#*Rr ^"711, #7} ^S^xl^SBfl^j 

&|ZL<2}- afl^o^Dl]^ ^ S aj^g ^S^l^lii^S^ D]]^Al 71^ ^7}), #7l >iS5l*li^EL 
^ #71 #?iH<3^ #ofl ^#*Kr #31, #71 ^j^ffi^ #71 ^ZL #^ 

°fl *§#€ ^-^^1 ^1* y S V ^M 71^ #711, #7l ^3V^S] Jf-g-.g- ^Xl^ 

^7]*}^ #71 #^f£] «H^^^m ii#Al7l^ ^Tfl, ^ #71 S^l tifl 

5^ oH ^ #7l #^H^1 ^^Slfe #-fr^l ^sflAlEil- ^*Kf- ^7)1# i^>£.5.^, 

i 3g 
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1020030007224 #^ <y*>: 2003/10/29 

^-n-^^l nflS-el {METHOD FOR FABRICATION OF FERROELECTRIC RANDOM 

ACCESS MEMORY DEVICE} 

[5:1301 tVc^ ^1 

S. la £ le^r #5fl 7l^ofl nj-g. Tj-O-^l pfls.^ ^>^) ^ *V -g-^ 

S. 2axr ^Bfl 7l#a] TEM a>^1 , 

£ 2b^r 71 ^S] Tj^Sfl- <H*> I^Bl ^§^3 TEM , 

5. 3a ifl*l £ 3g^ -g- Tfll^HH 3Ht-*l*l| nflsiBl i^o] wj-^ o. 

5. 4^ -g- ^Sl Tj-O.^^nl-01 ^^-oj^el 7j3l-# £Altb A>^1 , 

£ 5a^ ^Bfl7l#ofl Cfs SEJj^iSjvg- M-El-^ ZLBflH, 

£ 5b^ ^Sl ^Ajc^Hl 4a STgn^tg-.g- u^ufl ZLSflH, 

5L 6a ifl*l SL 6h^r *\}2^}<*\W ^m. 7^^] nflSLE] ±7} 9] ^2 « 0 >^^- 

£ 8^°r ^^21 ^H^ahhi rcj-s. 7J- o.^[^l Dfls.sl i4t i^RV #^-5= . 
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1020030007224 #^ <&x\: 2003/10/29 

31 : 7}& 32 : iJ^VsK 1 - 

33 : 34 : ^1#^^^^ 

35 : B)^^ 36 : ^l^i^uM ^o) c 

37 : B|b)-^e)a>o1h. 38 : ^2^^140] e^o]c 

39a : H^l-eizi 40 : ^3^^140] e^o] e 

41 : ^3f# 42 : 

44 : <>le)#^ 45 : °1 

46 : 47 : *l|2#*>^^ 

48 : ^r^^ 49 : 



<22> <^tiV^ «V£*H ^l-S-Sl ^V°fl A i 7 <Hf^l (Ferroelectric) #-R-€*ti ^fl^tM 

^>-g-^rA^*l DRAM(Dynamic Random Access Memory) i*HH (Refresh)^ 
tMl* tfl-§-^ ^2-3* oj-g-^- ^ 5^ 
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1020030007224 #3 2003/10/29 

(Ferroelectric Random Access Memory; FeRAM) wl^ 1 ^ ^^(Nonvolatile 

Memory device)^ g^^l ^nflo^^ 7l^^ ^ 

o>i^e} DRAM°fl 7}^\^}S. z^^JL 9X^. 

<23> o]<% ^ Tj-^*)] 7fl3flAlB^ #/*Pr- ^ 7fl^S.A^ S.^ o] -f^^r ^^(Pt). 

°lelf-^-(Ir), ^Efl^-^(Ru) f-S] ^^Knoble metal)* ^5. °l-g-€r}ji oicf. 

°fl-g-<Hl -fr*l*r ^ ^ ^ !^<>m ^ ^*<HH *MH*3(liftingH £ 

<25> sfl^s^l ^sfl *>^-^i^-^ f^^^r A>olofl adhesion layer)* #<^Rr 

<26> £ la ifl^l £ le^r #efl 7}^<Hl 4^- #4r3l*)l ^2-2] ^t.}*] *3 

<27> £ laofl wV-<2]- ^o], 7W11H *=/S:3Wl2)* 

(12)°1 ^^sl tiV^^l 71^(11)^1 ^/t=3lo]:n)- ^ «-^^^-(i 3 )^- ^^tr 

t}. nelui ^H, ti> E ^i 7l^r(ll) #<H| v\% ^l^Tl^^U)* ^^tr^. 

^l^^elzi, ^ HmeKl!-£] *a<3* fl^r 3M4. 
<28> c^g-ofl, Tfll^Tl^^U)* l-^lr^^-(13)^ <a]Jf» ^#7] 7) ^£^7]^ 
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1020030007224 #^ «J*>: 2003/10/29 

(barrier metal E^^HTi , 15)4 *fliE]E}-^-iJM je^o] j= nV( TiN> 16) ^. sV^lS 

cf. zl^JI, ^<i^e1 ^l^M ^#^^-(13)4 B]^^-(15)^ 7fl*H E^^M^ 

<29> nf^-ofl, 1B| ^ul-o] e b^-o] je.^-( 16) afl5]«H^^^ ^iM^M^lHeHJE. 

^"(18)^- ^, 7)}^*] iSB^i^E.-^** ^^nfl^l E^M-o] H5f ^1 JEL^ 

(18) ^Hl ^€^(19)* ^tr4. 
<30> £ 4b«Hl w>sq- ^--ol ,- ^^#^-(19)4 ^ll ( 2ElBl-^-M-ol-H-5r c> lH.^-(16- ( 18)* ^1*1 

S^li^E-^vlH sM^l E ji31#&|i2(19a)7l- ^sjtf. 

<3i> Cr^-ofl, e^S!l#siii(19a)l- Itt> ^Uf^^^tU) #°fl BEt^ *ll <>M t5» 

^ufoj Her ol^^(20)^- J^37H13<anr*H ^W^l^l 1 ^. °)4 ^ ^3 7) 31 3 ^H 1 ^] 

^3!-I-^zz.(19a) ^-ofl n> ^3El Ej-^uM e e^-o] = nv (2 o) o] ^-fVt}-. 

<32> iS^xl^£L^-^(SNC)^r ^ ^Ef^-l4o]E5}o] c (16) 18> 2Q) Hfl^o^j 

^^^l#EiZL(19a)S. ^O^cf. 
<33> £ 1 C 6\) ^X\Q ti>S»f ^-o], ^E]-5}.£l ^, ^ll#7i^<a^-(14) ^ ^3E]^l4ol 

H4°l^(20) #ofl ^^(21)^- f^rf. ojnfl, ^ a}-#(21)^.S.^ M-(A1 2 0 3 )1- 

<34> tfg-ofl, ^>i€#eiZL(19a) 7fl« 0 VA)7l7l ^ ^ ^ ^ ^ 

<^m^, 33^(21) ^Hl ##^* £itr ^ ^ ^ sflE^^H 3*H§^ ^ 
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1020030007224 #^ 2003/10/29 

z^7] ^-^p>^3.» ^^*>J1 ( o] a@{ n }A 2f ^^(21)# ^]^*H E ^ 

<35> £ i d ofl £ a1^ w>sf ^o], ^i^ll-s1ZL(l9a) 3^(21) ^Hl 

^(22), °le]#^:5|-^-(23) ^ afl^-^ (24) o 1 ^^(24), &l#^-Sl-^-(23) , 

°1 5^^(22) ^ ^3-^(21)* ^#^8: 

^^Sil€s^(19a) W<fl ^^-^-/olel#^^/olelf-^.(24/23/22)^ *\% tg^s] 
- - -2, .^^^-4--°4s1 #-^(22)31- ##*|<£^(14) a>o.H] ^^(21)01^^. 
<36> cf^-ofl, aj^ SV-^^M: S.^ *H2^#^<?isK25)-§: ^ «fl^-^-(24)^l 

&i£o) ^.e^nfl^l ^2^^-^^^-(25)-a: ^-^M Tjl^^}^ ^#^8: °ll£)*Kr «g 

Eflo} ^12^^^bV(25)^- ^Al^cf. 
<37> cf-g-ofl, ^2#^r^^^-(25) ^ «fl^-^(24) Aj-ofl 7j-.fr ^1^(26)* ^*>JL, 

<38> £ le<Hl ^oj, ^^^(27)^- ^zj-tlrcf. ^-S-ofl, ^-«.^^-(27) ^zJ-a] £ 

#-R-*i^ ^(26)^8- 34*1^ ^71 s]4 £*)em ^Jf^. 

<40> o]^. ^oj, ^ u^o] J^E^^ ^^^-4 ^lf^^^CH) AHofl ^3V^(21)C1 
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1020030007224 #^ 2003/10/29 

^#(2lH *>^^^ ^lf^^CH)^ Tfl^* ^ #4i7} ^ 

(28)«H °]^JL 91^ ^3^^1+0] eh}o1j= ^(20)^1- *>3H 9\ ±= 

<4i> £ 2a^ ^-^2] TEM a>^]o1ji ( £ 2b ^ *1 <g*]e) 
TEM *>^l°|ch 

<42> £ 2a ^ 5. 2b<^l w>5f ^ol, <5pf^ ^13E1 E^i-M e s\-o)s.7\ 

£ 2b<>fl TiN ^>S}-^ -n-gr^ l^e] £^7HH El^M-oiee(. 0 ]c^ ^^ 0 ] 

^7}^>7li4 ^^^7> #7) (vapor) ^Efl7> ^<*fl nj-sj- ^-2^1 ^%><5>JI ^#<H 

[i^o] o]=517> ^ 7l#3 4^11 

<44> ^. ^ ^ a o V 7 1 7l#^ S-afl^-g- «fl^*>7l ^*fl <£#tb 33-2.^, ^ 1*13 *3 

c-11 zi -s-^o] ojcf. 
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1020030007224 #^ <^^>: 2003/10/29 
^ *HE- *3 Jf^hg- 71^-0)) 

ti>£^] 7}&9] <Q¥-M: 2^#^7l^ ^£^^1^=^-^^ #7fl, #7l ^S^i^^- 

ZL ^JjLofl ^A^ «.^.6fl ^ A] 71^ ^1, Aj-71 ^^Ol AjHfl 

*1l7i*H ^-71 f-^ZL yfle)^^^ ^#a] ^-741, ^ #7l S^o] ^ 

Hfl^o^^^ ^-tsfl Aj-7] #5]Zlofl c^S)^ #-fr€*) 7114^* ^*Rr ^1* 3L^> 
tt 3* #7l -g-^ 71^ ^-Til^, 400°C~1000°C^ ^E^IH ^(N 2 ) 

Sl^r o>H^( Ar ) 7>i ^^7lol]A^ ^<^e|*Kr ^3* ^71 ^^2] 

AJEH^ O.^ ^I7l§>^ Aj-7) S-g^ Aj-y-o^ u^c^Hg-g- ^.^A] 7]^ 

SC-l(NH 4 0H:H 2 02:H20-l:4:20) 5&Tf SPM -§-<^ l£r~l*l 

<47> c]^ t rt-rgo] ^}Sr 7l#^0>oHAi 7>^1 7>>7> 7l#^ A>^ 
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1020030007224 #^ 2003/10/29 

^-^1 I^Tfl^r ^lt °l-§-^H ^(Crack)* 'iHH^l * ^ ^75>s.iM ^7>^ ^ 
^ SL¥*}^3. 3l ±)^<&°)5L ^^M" ^71^ O.S. S^l^ ^ 

<49> £ 3a ^fl*l £ 3g^ *HH^HH 4^ oflaej ^7>a] ^ 

... <50> . S. 3aH £Al go\ t _ nVs.*]} 7]^r(31)<H1 ^ = ^5|-^(32)* % f > ^, -^S.^V^ 
(32)°1 tiV5L^l 71^(31)^] S^^iEl^l i:i/= ^-(33)^: 

t\, nelJi q-A-i, aVt^l 71^(31) <M tH£ ^Uf^^^^-g- ^W*=t. o]^, 

^ll#^^^-(34)ol ^S^l ^ ^£^^lic:=^HH(SNC) $<S*HI °1^H*1tt ^ = £}<y , 

^^zl, ^ *i<3* ^o]t\, m\%^\7\], ^l^^r^<a^(34)^r 

^^^-(34)^.5.^ HDPCHigh Density Plasma oxide), BPSG(Boro Phopho Silicate Glass), 
PSGCPhospho Silicate Glass), MTO(Middle Temperature Oxide), HT0(High Temperature Oxide) 
31 TE0S(Tetra Ethyl Ortho Silicate oxide)S. *)2l^rS^ H-fr^lM *i^sH, 

$t^7)7\}X\<£*KCW)7} TIM- ^ VJ M1 ^^5f ^ ^l^Sf 

# -S-^^S. "i^el* ^ Slcf. ^H, ^Blfe- 400°C~800°C^ N 2 , 0 2 , Ar , 

He, Ne, Kr -2.^ £^7HH 1^-2^)^91 ^trM. 

<5i> cf-g-ofl > ^l^^o|^-(34)* ^4*H *^#^^-(33)s] ^-9-1- ii#Aj?l^ ^LBl*l^ 

^, ^Se^li^E.^*^ 5E^-tr ^ll^^:^^^(34) ^Hl Hfl 3 <H ofl ^3.*! 
El^^di, 35)4 ^l^Er^oiHeWc^CTiN, 36) ^ ^lsL ^^W. °M, ^eHt 1 ^ 
(35)-^ 10 A —500 A ^^flS. ^§>J1, ^1E]e}^^o1 e ^-o] = ^-(36)^ 50 A -1000 A ^M^. ^ 

55-11 



1020030007224 %^ H*}: 2003/10/29 

S|-SH f El^Di-(35)4 ^11^^i4o1hh^o1cdV( 36 )o. °-e| 7 ]^3]-^(p hysical vapor 
Deposition; PVD) , ^7)-$^^ (Chemical Vapor Deposition; CVD) ^rf^^MS 
(Atomic Layer Deposition; ALD)-§- ^^^4. 

<52> t^-M, (Rapid Thermal Annealing) ^^1^>^ ^(33)^ ^^r 

^(SS)^ Tfl^j ^^^^A>olc (Ti _ silicide( 37)1 . ^^Al^lcf. oltffl, 

em^s^Hc^y)^ ^.^^^(ohmic contact)^: W ^H^r. «r^sMl, 

^e)A>olH.(37)« ^^*>7l W ,. _600.r_~1000r^_^£<Hl Ai N 2 -, NH 3 , Ar , He, 

Ne H^r Kr^ £-^7l5. Is- 10-g"§-<£ ^l*Str^. ^ ^ Ej-^3*r°l^(37) 

# ^^*>7] SR>S(Dif fusion furnace)!- ^ 9X^*\], °H 1*1^ 

10^-1*1 ^°J: *l<8th=r. 

<53> BlBj-^^^Al-o] t=(37)S^ ^ ^nlSijf ^ ^^)A>o]c^ ^^*>7l ^ §B 

^]m^^-o]^o)^/^^(se/35) ^S^ofl TaN/Ta, TiAlN/Ti , TaSiN/Ta, TiSiN/Ti, 
TaAlN/Ta, RuTiN/Ti SE^r RuTaN/Ta^l 3^ oj-g-^- ^£ ojcf. 

<54> r4^-oi] ; ^HlB)B|-^-M-olEe|.ol^nV(3 6 ) ^-ofl cf-g- ufl ^ ofl ^q-o] HBr°l 

°K38)# f^ v tr ^ , 3l^r*iH ^o.ttfl^l *\]2t) Ej-^-uM H5ro] £L*|(38) 

A <H ^^€^-(39)^- °H, ^2B)Bf^-u|-olH2 f olc^-(28)^: ^^€^"(39)^ 

4 ^^(33)vfl ^e)^ ^JL^Hr-g- ^l*>7l ^ o_S. 50A-1000A -^71- h}^*] , 

^(39)^ 3.7H uI-elH ^3 ^31, ^iTjol o.3/rni<ll 3000A ^ 

<55> £ 3 b ofl t.}<4 ^ol, ^i^S]-(39)5r ^l,2B]^u)-clE^olcnV(3 6> 3 8 )^- 6)]*] 
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S^^lii=^*vfl<fl ^ ^Ml^ ^i€#^ZL(39a)7> 3^^. olufl, ^ 

^ ^^-i: JIB^M 500 A -3000 A ^^>cf. 
<56> chg-«1| f ^i^ll-5lzi(39a)« ^lllf i ^:^^^-(34) ^Hl SEt^ afl e| ^ pfl 

^3^^1401^^01 = ^(40)^; olnfl, ^13^ ^1401^01 = ^(40)^: ol^ 

&Ml>i £3 3^31, ofl^cfl 100OA ^S. 51^1^1?] ^^-ol^ ^ 

*M 1500AiH4 -^Tfl #^-*Vt4. 

<57> 4-g-°fl , ^ ^ (BuriedX -ElBl-^-i4ol E 5l- 0 l-£ -<4I*-1*H; *fll#3: 

^°m v (34)^ X^oi =e^nfl^l all 33 Bl-^-ufo] E el-ol 1= 1^(40)^ ^-^7}^^}^ 5gE} 

^1?!^. °1<4 ^ ^-^yl^^l-^Ml ^ssHtS-S-^ifl ^^^l#alZL(39a) ^1^> 
;313E1 14^1401 H2M-=-°K 40) ol "HU^ 
<58> 11^-, ^S.5l*l^-€-^(SNC)£r ^ El^i4oiH5l-ol = (36 > 38, 40) ^251 yfl o^ ufl 
l-^l- E^^|^Ein(39a)S. 01^^114. ^i^]l-e1zL(39a) #-^°ll ^fl^sl^ ^13^^14 

^1 B el- ol = ^(40)51 ofl TaN) TiAIN, TiSiN, TaSiN, RuTiN, TaAIN, RuTaN, CrTiN CrTaN^- 

°i-g-«- ^ sm. 

<59> 5. 3c<^l £°1, ^*}-#, ^, ^ll#^>^°i^-(34) ^ ^l3BlBl-^-i4ol 

BeM^UO) ^Vofl ^^ (41) o. -3}-^. olnfl, ^^(41)0.^ °j:-?-*l M-(A1 2 0 3 )S °l-§- 
«H, €^>^^(ALD), W7l^^(CVD), #2l7l^^(PVD)* <>l-8-*M 10 A -500 A 
^Tfl *vcf. 01 04. , ^##(41)^- ^**| ^Tfl *>fe °l-fHr ^*cHH 

^ 33-^ 
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1020030007224 #^ 1*}: 2003/10/29 

<eo> 3-3g f ^4*^(41) ^^^sj-^CTiOg) ltl-#^:5}-^-(Ta02)# °l-g-^ *r 5W. 

<6i> tf^-ofl, ^l^sl ^-g- E ^^l#^ZL(39a) 3^(41) 51 

(crack, 42)^8: -fHSvM?! 1 ^. °H , "g^rl^ 400 °C ~ 1000 °C ^ -gr^H ^^(N 2 ) £E^b 

^V = ^(Ar) 7>>i -g-^7HH *!*8*H, ^1*1^ ^i^l#s1zL(39a)7> 

<62> o]2f ^ ^igcq ^^^^ ^SRr 51(42)^: ^rl^ ^§ *H Bj ^ 

-^U^^<3^(34)<?1 ^^#^(SiO x )^.^-- < i J S%>^^7> 10«fl -^5. 3.7} tjfl^-ofl ^ 
i^]#^zi(39a) ^ ^3ElEf^-q-olHSfolc( 40 ) ^l-Jfofl ^ n> ^-^^cf. ofl^tfl, «g,g 
%>^1^7> 4>10- 6 K- 1 olZL, 1^%>^1^7l- O^^O-eK" 1 ^^: , ^^^1^ 1 

^%Ml^r7> -tVsl-q-^ n^i^ ^ lOafl $5. ^ <£ ^ 5UtK <4eH, ^^€#s^zi(39a)7> 
-g-^rl^ ^cH°ll ^^Kg- ojo.^ ^3El^ 1 4olH5l-ol^(40) ^ ^#(41)*fl -§-^# 
7>*>7ll 51^1, ^*fl ^^"#(41)^ 1^-, ^ D^^l#Bili(39a) 

51(42)01 ^J^cJ-. °H, ^U#^^ < S^-(34)£ ^-^rl^s] ^3*H ^ 

3g^ i7 > ^^^^E^^Ksga)^ wl^fl ^-o> ^^(4lH <^_o^^ 

(40)^1 g.s^o-eK-iojcf. 

<64> £ 3cN w>sq- ^o], SC-l(NH40H:H20 2 :H20=l:4:20)^- °l-g-*H ^ ^ ^^8: 1 

^•~1^]^^ ^l^tbcf. olnfl, SC-I^: ol-g-tb ^3*1 ^113^ Ef^-uj-olE ^01^(40)^ 2 0A/-g-, 
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3*^(41)$! ^nlM-^ 5A/^, *Hlf^*i^(34)£- ^z^-fr ^j7, j}*] 

(41)2] -&<1(42) ^3*1 Aiz^^cf c| 34. 

<65> SC-b8r ^^-^ ^ll#^^^^-(34)^: ^4*>*1 **W^> TiN^r ^ ^^l^l^l 

°fl-gr°fl 5-^(42)^1 ^^(41)4 ^l3BlBf^olH2l-olc(4o) S #^30.3. *\)t] 

<66> o]<q. ^ SC-1 ^ ^H^^r E j^^l€^n(39a)^: ^^--g-, ^dl ^13^ 

_^uJ-o].H^o.ls.( 40 ) s^^l ^.€-£1^1(43), ^ufl, sU± ^13^ ^^-u|,ol e e^-o] := (40-)7 r 

^-uHbhM^- (40)^011 i^a^ ^av^o) -g-<g(42)5. ^j^H ^3^^1401^21-01^(40)1^ 
*r 5a^. 

<67> ^^(41)21 ^-<1(42)^- ^171*1-71 ^tb ^ ^*H1 SPMCSulfuric 

acid-Peroxide mixture, t^SO^C^) -§-^^" °l-§-* *r ^^f. 

<68> £ 3e<i ^i€l-^ZL(39a) ^» -2-^1^1 ^*HtK41) ^ <>le}# 

nv ( 44) > ol5l^5rSi-(45) ^ ^^(46)2} £^3. 3#tri=r. °H , °l^|-e-^(44)^r 100A- 
2000A, ^e1#^5r^(45)^r 10A-500A, «]^(46)£r 100A-2000A ^}S. ^afrSH , 
#e)7l^^(PVD), W7l^^(CVD) Stt ^7>^^(ALD)€- °l-§-*H ^ 
ol^^-nV (4 4)^ ^ w o v%>o.s. «<M*Kr <3^£ ^*3*Kr3l, ZL ^l7> 1000 A 

^•0.5. olBl^-ni-(44)5>loil R u TiN, CrTaN, CrTiN SE^ RuTaN^r ^l-§-^ t£ 9X^. 
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1020030007224 %^ 2003/10/29 

<69> c^o)], «fl^-nv( 46)j ole1^.A>^.^.(45 )( ols1#^(44) ^ ^^(41)# 

(46/45/44)4] 3# ^H^^M *H?-3l^ °13#^(44)4 ^]l#^>^^Bi-(34) A>o| 

^^(41)ol °H, ^^(46) olelf-AV^/ol^^(45/44)sl aj^g. 

^^^l#e^(39a)7> ^J-g: #*l* r 7l #3^*1^- <3t># *Kr3l, o]^^. xvs^ 

*]tq-°.3.fe RuTiN, CrTiN, RuTaN S^r CrTaN* -g-^- ^ 
. _<Z0> ... 4^1, H-%t- i-^tr -^^l 42^^r-€ < ?i5]-(47-)* u 4^^(46)4 

S.e^nfl4^1 ^2#^r^<a^(47)^r ^ft^H 3# ^H^^M- <*l$l*Hr 3 31 3 *fl2^ 
^>^<?i^(47)^ ^Hr^fi^. <^7H, ^l2#^«S^-(47)^ ^^s)-^ ^^Ml^^r^M oil 

sjAKtL ^O] «tt^-BV( 46 ) ^6\] ^I2^?i^^^l ±7$ ?=-v\}3_ Ufl^l S^^l^ 

^^r*}^, 7ll#*lH ^^(46)^ ^el^^H oll^«fl*}-cf. o]4 ^-ol, 2^3:741 

si- W^yl^^^^* ^3*Kr ^Efl^l (scratch) ^ ^ 

<7i> ^]2#7j:^^^-(47)^-S^ HDP, BPSG, PSG, MT0, HT0 TE0S W^M- 

^, #^7l^^(PVD), 2>^-7]^^(CVD), ^7>^^(ALD) iE^r (Spin-on)^: 
°l-§-*M 3000A-30000A ^^4. 

<72> ^^V ; ^]2f^?i^<?!^-(47) ^^Hl *ll2#?l^<3^K47)£) ^oV^^ ^ ^^^l^ 

* ^ M-^r^ ^ 9X^1, ^3KH}"*1^<>1 o^ D ] 

4(A1 
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2 0 3 ), ^3€-M-<>lBHK|j=(Si3N4) Stt ^e)#^-Ali4olH2l-ol^(SiON)^ ^^fleM 1 ^ ^ 
^aj-^ 3f.d\) HDP, BPSG, PSG, MTO, HTO IEtt TEOS #3-^* 

^^M-(A1 2 03), ^^^M-olB^olc(Si 3 N 4 ) JEE^r ^^^M o lH5l-ol = (Si0N)^ ^ 

^3.2-3. -l^e) ^Jft ^ -5£^3l, 400TC~80aM N 2 , 0 2 , Ar, 

He, Kr SE^f -2-€K0 3 ) £-^7HH 1^-2*1 

<74> £ 3fbfl , ^12^^^^"(47) ^ X^l ^^-^(46) 7j-.fr 

^^l^(48)-i- oil, ^^^^(48)^8: ^-^l^^CCVD), €^>#^^(ALD), 

^-B-7l^^(M0D) ^ ^.2^ (Spin coating) f^H *>M-£] °l-g-*H 50 

A-2000AS1 f-ns. ^*|-«H f SBT, PZT ^ BLT f^H ^€ SH^MM- 

37>*MM- ^SHS SBT, PZT, SBTN ^ BLT ^€ °l-§-^. 

<75> nf^l, #-8-^*11^(48) ^Hl ^^(49)^8: °M, ^^^(49)-gr Pt , Ir, 

Ru, Ir0 2 , Ru0 2 , Pt/Ir0 2 , Pt/Ir0 2 /Ir, Ir0 2 /Ir, Ru0 2 /Ru, Pt/Ru0 2 /Ru ^ Pt/Ru0 2 S °1^-<H*1 

<76> tj-^fl, #-8-21*11^(48)3 £#3** ^ Jl^r 1*1 3* ^JIW. 

<77> £ Sgofl £ Al^ w>sf ^-o], ^^^-(49)34 #fr*l^m(48)^- ^-*|ofl A}z^7iq-, # J i L 
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<78> ^isY V\2± ^ ^HH ^7>^<?1 "}i3 ^ ^ ^&<>1 E J 

^^^5]zi(39a) -#-¥-3 3*^(41)* *ll7i*M ^p}^* ^-iL^- ^ ^Jl, ^H^^r 
3f ^^(41)^> ^^^^-ir $n ^^^f-^S-l- z\±3[*}7A^. 4^ , ^ 

^ofl *m ^l3^Bj-^-^olHHl-oliEL(40)^ a ^ltt4. 

4<>lH, ^3E]^4o]H5l-^^ 1000A, ^^91 W^IM-^ 10A, ^^^-^ 1000A, 
-a>2|.^ 100A> Bfl^-nV^ 1000A, ^-ft^nvoi B LT^ 1000 A , W^**! 1500 

^-.a^H ^ ^-2.5.^ ^1^>S.S.^| *113B]E1- 

<82> £ 5a ^ £ 5b^l^i , 7]-3.5}-^r Q/l"^)* ^r^5L, ^S-^S^ ¥3* 

(cumulative probability, %)« M-E^lH , I^Kv.A,®,!)!^ AA *HM^4 ^£^1 
i^siflo) ^ti^MCover effect) 0 !! 4^ ^^ti^r %o]x^. i^, BEover45^ 
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SHf ^(Bottom Eelectrode; BE)4 -g- 1 ^ ^.tf)^^£7> ^ %°}^ , 

BEover22^r ^^^"4 iSe]7ltE^i«6| ^^£7} r>fl-f ^M^f . 

<83> JE. 5a« SL^: 4i3 ^ #5-1 Hi- &7}^°_3. 

^^Itt ^Hfl 7l^^lA^ 50M&-100M&3. ti]-, ^-i«7]%V^ol nfl-f ^ 

<84> -til^ ofl- -Sr 5b^ll Sl*\ ^- H>^- ^-O] - ^-Z^ O.-& p}^£2. 9J ^ 4^ & ^ SC~1 

10k uflJf- #7fl *r SX^. €■ tt'S^^H itH^^S7> 3. ^7} _$_tH^5.7> 

^ «l*fl ^M*8-#°l *rXl M-^M-ji sa^. 

<85> £ 6a vfl^l £ 6h*r ^ *I12^HH ^ 7 <Kr3i*ll °11S.^ ^7>^ ^12: ^-fr 

<86> £ 68^1 ^>3E.^n 71^(51)^1 ^iS/M^CK)* ^, ^^^-^ 

(52) o] #51*1] 71^(51)^1 H 31*1^3 4i>i/=efl<y2f ^ lr^#^^-(53)^: 

cf. ztelJl uM, S]r£^ 71^(51) 4# ^llf^Hi<3 ^(54)^8: °H, 

^ ^B^Kl*^ ^<£-§r %o]x%. V}#Z)-5}7\], ^111^71^^^(54)^: »U^?> 

^<gni-(54) o. s ^ HDP(High Density Plasma oxide), BPSG(Boro Phopho Silicate Glass), 
PSG(Phospho Silicate Glass), MT0(Middle Temperature Oxide), HT0(High Temperature Oxide) 
^ TE0S(Tetra Ethyl Ortho Silicate oxide)S °]^o^ ^^Vsl-^ nffi^ 
f^^ofl ^r^SLS. 5r«f^7l7fl^<a^XCMP)7> ^^T^- ^ 
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^o\] sg^Sj- ^-^ 1^3* ^ &4. °H, 1*1^ 400°C~800°C^ 

^£4 n 2 , 0 2) Ar, He, Ne, Kr ^ ^7H14 l^~2^]^9l *l 3)^:4. 

<87> 4^1, ^1#^^^(54)* 444^ l"^#^^-(53)^ <H^-# ?m 

JEL-g-n»#* i£B]^lii^^M S.^ ^ll#^^^^(54) tfofl «fl 4 <H 

B)E^4(Ti, 55)4 ^l44w4°lH4 6 lS-4(TiN, 56)* *MS- #4tr4. °H , 44^4 
(55)€r 10 A -500 A ^MlS. ^44^, ^l44-*4 0 lH4°lS.4-(56)£- 50A-1000A ^]S. ^ 
- 44w4(55)4 -4iEV4%-i4o|.B. 44 — 4(56)£- #el7l^^a}-^ (Physical Vapor 

Deposition; PVD) , 4471^^4^ (Chemical Vapor Deposition; CVD) •^4f i ^4^ 
(Atomic Layer Deposition; ALD)* °l-g-44 ^4tr4. 

<88> 4^-°fl, #4^*14(Rapid Thermal Annealing) ^4*H 1-^^^(53)4 44 

^■4(55)4 7(1 44^44°l^(Ti-silicide, 57)# ^4^4. °H, 
44-H~g444S-(57)fe ^^(ohmic contact)* 4tr 3M4. 4^4^, 44 

W^44°l^-(57)» 3^4-4 ^tr #^£*I44. 600°C~1000°C4 £tS4I4 N 2 , NH3. Ar, He, 
Ne ^ Kv3] &3]7}£. ls-lO^-g-tf #3)^4. 4€- ^SLS. 44^44°! (57) 

♦ ^^*>7l 4*fl 3Kr3.(Dif fusion furnace)* 4-8-44 ^14^: 5Ufe^, °H 1*14^ 

10^- -14^^ 4^tr4. 
<89> tr^, 44^444^(57)4 ^ ,2-4€-^* ^^Rr ^444^» *§^47l 44 
144^44^44 = 4/4 4^4(56/55 ) ^4°11 TaN/Ta, TiAlN/Ti , TaSiN/Ta, TiSiN/Ti, 
TaAlN/Ta, RuTiN/Ti SE^r RuTaN/Ta4 ^2:* 4-§-^" oicf. 
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^(58)^ ^, Tjl^fl^ >i£5^1ic = -s^-a- ^^xl ^12^ Ef^-q-o] HB^-o] = °J-(58) 

A oHl ^^(59)^- f^tt^. ^l^, ^l2B]E}-^i4oiBi2KI^(58)£r ^^^1^(39)^ 
^ ^#(53)^ ^^€-^1 -tfjLiKM- *&*]*}7} ^ o_5. 50A-1000A ^-^7> h>^^^, 

^Sll^K 59)^8: 3.7}°]} a}-eh^ ^sj^cfl, zj^o] o.3^°J ^ 3000A ^ 

<9i> . £ 6b<Hl £A]sJ .go] , Jti€5K59)3l-. 31 1 ,.2E] ^^-140] HeV^l -^^(56 , 58)^- ^1^1- - 

£El^iL^^*vfloil oj^ ^o] S sHl^ ZL(59a)7> °H, BMl^ 3 

ol^ ^ ^-i: -HB^}^ 500 A -3000 A o}^ 
<92> rf^-oll, E^H]#eiZL(59a)# ^1#^^^(54) #<H1 E4t wfl^<H^%^i 

nJ-sH ofl^cfl 1000A eMl^l?! ^-fojig ^ D r*l^r -^3 

*M 1500 Ai^- ^Tll f^th}. 
<93> *flU (Buried) E^^M-olHHl-ol^ ^^*Vcf. ^# , *fll#?_V 

sM^tf. Tk-Br ^^y}^}^^}^} ^£e)^lii = ^^*vfl ^i^ll-&lZL(59a) ^H) D J 

<94> ^ t ^Se)^lic^€-^(SNC)^r ^^1401^^01^(56, 58, 60) ^-S^ wfl ^ ^ ^ 

^^^^.^^1(593)5. o]^o]X\v±. *V^, E^€^£i^(59a) ^fofl *fl^S|^ 313B1 
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alB^MS- <2K60)SH TaN, TiAIN, TiSiN, TaSiN, RuTiN, TaAIN, RuTaN, CrTiN SE^ CrTaN-g- 

<95> 5L 6co\) 5L*1€ ^SHS £41-, ^, ^llf k ^^^-(54) gj *H3E}EH3-uKI 

H2H^(60) tfofl ^^(61)^8: ^tb^. °W, ^#(61)^^ ^pm-(Al 2 0 3 )l- °l-g- 
^*}f^^(ALD), ^7l^^(CVD), #^7l^^(PVD)* 10A-500A 

2<>1, 3^(61)* **«| ^Tfl ol-o.^ 

g^8r ¥?fl^r <3^§: SKrtfl ^^>4. 

<97> t^-g-ofl, ^-^^^sl ^^^ll-e-i^-(59a) ^^(61) X^l 

(crack, 62)# W^14. °H 400 °C ~ 1000 °C ^ £^(N 2 ) HL^r 

°} = ^(Ar) 7>^ £^7HH ^*}^, °1 *\ & ^1*1 3 S7i^ ^^€l-eill(59a)7> 

€(w)°l *fl i#?i^^ ^-(54)^1 ^^aWSiq*)^ ^sg^-7fl^7> lOtifl ^s. a7i nfl-g-^i ^ 

^€#s^n(59a) ^ ^3^eH?M-°1H&Mh.(60) ^MH'LV tlW. 1^ 
%l-7fl^7> 4>10- 6 K- 1 ^l^l, ^el^^r^ 1^% v ^^7> O.SHO-eK" 1 ^^: ^^r^, 1 
jg^7fl^7> ZL3}j±cf q= lOwfl *r ^^1, E ^^l#sizi(59a)7> 

^r<I*13 *3*H ^Mfl** ^3^Bl-^-u|-olHe^olc(60) ^ ^^#(61)^1 -g-^ 

7>*>7fl £|aL, olsltb -§-^H ^*fl ^^(61)^ H^-, ^ ^i^l«eiZL(59a) ^Hf^l 
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^-ofl $<£(62)°1 ^*tf. oH, ^ll#^<d^(54)£ ^3*H ^ 5^4" 

, ZL ^^£7> ^^l-&|ll(59a)^ *K ^^-#(61)^1 ^^1^1^ 

4. 

<99> t j.^ > ^^( 61 )oi 0^144 <g3g % >^^- e.S^O-SK-ioloi, *H3^ 4^-401 b4°1^ 
<ioo> £. 6d°fl 44 SC-l(NH40H:H20 2 :H20=l:4:20)-g- °l-g-«H ^-4* Afl^j ^-fr 1 

j 

| - £-~lAm^o> ^ W.- oH, -SC-l* <>}-%.&- ^344^4 c >lH44^(60)^7 20A/€-, 

3^(61)*] ^44^ 5A/-S-, *lUf^Hl<£4(54)£r 5A/£-4 #oL. ^1 ^# 

| (61)^1 ^<1(62) ^o. «.«.o] Aiz^-i-iLcf 4 H4. 

<101> 44*1, SC-1^: ^ll#^^^^-(54)^r 44*}4 *4*1 # TiN^r ^ 4^1471 

«fl-g-°ll ^"^(62)01 ^^^| ^l^o) ^2V^( 61)2 |. ^3ElBf^-q-olB^-o]c (60)1 . ^^^O.S *fl4 

«■ ^ 5U4. 

<i02> oi«4 SC-1 4^^ofl J?:^ ^^^-4 ^€#e^(59a)# ^ ^l^tfl *i]34 

4 J Er4 o lH4 o l^-(60) 5.134 -2.-S-SUK63), 4^, .£-&4tt ^l3E]^M-olH5l-ol = (60)7}- 
SC-H 51*11 ^ 441<i 4^ 4444 4^5. ^4^r ^Bfl<a ^ &tf. ^, ^344 

^-q-olH4°l ^-(60)^^1 I^Str ^^2) -3- 1(62)5. *fl344 : 5-4 o lB4 o 1^4(60) 1 ?]: 

<103> tb^, ^4fK61)4 3-^(62)^; *H447l *3*H SPM(Sulfuric 

acid-Peroxide mixture, IfeSO^H^) -§-^# &4. 
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<104> s. 6e°fl 5.*}$. »>^- ^i€#s]ii(59a) ^ VJ f# ^ 3^(61) #°fl °le]f 

n^-(64)# f^*b °1 e) §^-(64)4 ^^(61)# 3*^(61)* 3L#*Hr *Hf€^- 

<q ^11^ ^o^tf. ^lel#^-(64)^r #Bl7l^^(PVD), S^ltf^^CCVD) 2^ 

^f^^CALD)* °l-g-«H 100A-2000A , °1^#^(64)^: ^ «o v 

^0_S, y oM*Kr ^^Kr^l, ZL ^]7> 1000 A Jl^ ^-f^ ^ 

«oM«" ^ 5d4. ^ ^ri^^^l ^ o]E]#^(64)5q^l 

_ _. RuTiN, CrTaN, CrTiN IEZ= RuTaN-fr oJ-fcS Stl-I* - - - - - - 

<105> 4eH, ^Hf^^] ^l^«y cl^^(64)3|- afll^^^CM) A>o]ofl ^^-#(61)<^1 Si 

<ioe> £ 6f<fl «>^- *Hf ^U#M^^-(54) #<H| *fl2^# 

*Hf*l^l oflSWfe ^Eflo) ^2^^>^^^-(65)^r l>f^l?14. ^7H, ^112^^^ 

^(65)^1 ^sRir ^4h^7l^l^<^n>^ofl ofl^]«fl ^-g-^ ^ 9X±*\, ^^71^1 

^^P>tb ^ cJ-a] ofl *] tifl ^-g-^Rr 2^7)1 ^<£3*- ^^lf ^ &t}. ^^cfl, 2^ 

^o^o] ^ *Ht^ ^^7}^m^}^JL, Tfl^^H o}2\^(64)2\ 

o] ^.e^nfl^l oll^l^tVcf. o]s^ Qo] t 2^-7^1 ^# ol-g.^ s|-^^7Hl^«a^* 

^ -§-*}• f^tm ^H2fl^l (scratch) ^ ^s^M ^1^#^(64)# lit ^ $m. 

<io?> ^#*V ^2#^>^ < g^-(65)^.S.^ HDP, BPSG, PSG, MTO, HT0 S^b TE0S #3^^- °l-§-*r 

#el7l^^(PVD), S^ltf^UKCVD), ^7>#^^-^(ALD) i^^r^ (Spin-on)* 

°l-§-*M 3000 A -30000 A ¥^1^ f^tt^K 
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<108> tE^h ^l2^^V^^^-(65) *\)2^Zt^<£^(65)2) <g«?V^^ ^ ^^^1^ 

* #3M^ ^-^-9.5. ^ ^©.3. uPr<H ^ 9X^n, ^^V y <M^HM <g^u] 

M-(A1 2 0 3 ), ^el^M- 0 lB^olH.(Si 3 N 4 ) ^E]^Al^ol S 5fo} = (si0N)^ ^aflBH^ 
^ "f^tt HDP, BPSG, PSG, MTO, HTO TEOS ^^"^4. tr^l 1 } 

(A1 2 0 3 ), ^^^M-°lB5}ol£L(Si 3 N 4 ) £E^r ^^^] q-o];e e^o] ( S iON)^ ^ ^tiflsH^ 

^SKr ^-i- iMf"^ *>^^^^ *Hl^ °\^S. ^Vi7> ^*Rr ^£ 

<109> ^2#^>^^^-(65)^ ^l^sl- ^ ^£ *fl7i# 

^iLS <g^el ^1^^- ^ Si^-fl, <l*i3 ^-8: 400r~800°C^ ^£2)- N 2 , 0 2 , Ar, 

He, Kr SE^r £.^(0 3 ) ^7HH 1^-2^)^91 -^1 
<no> ^li-sHS ^2^^9l^-(65) ^ ^B^^ ^^#^^'(66) ^ 

tifl^-nl-( 67 )o) ^ s 3^3^ *H?-*l^ ^125]-* °H, ^^#A>5l-^-(66)^r 10A 

-500A, «-fl^-BV(67)^r 100A-2000A ^]S. , ^ 7)<#&^ (PVD) , 3}-«M^ 

^^(CVD) ^f^^CALD)* ^v^cf. 

<m> nf-g-ofl, ^^(67) #<*H #-8-^1*11 ^(68)* f^tb^. ^^^^-(68)^- s\-ny)^r 

#^(CVD), €7>^#^-^ (ALD) , -g-#-S-7lf^^(M0D), #*§(Sol-gel )^ ^ i^^^CSpin 
coating) f^H °l-§-*H 50A~2000A^ ^}S. , 

SBT, PZT ^ BLT f^H ^M-o^M- *^*<>1 ^7>s]7lM- ^sHS SBT, PZT, SBTN 

^ BLT ^olH a]!*^ ^>i+# ol^-*Vrf. 
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<H2> thg-4| f ^^M(68)^ ^71 ^ ^^Sfl- 3tr ^ ^l^tb4. #-fr 

#*ll^-(68)°l BLT<?1 ^-f , BLT -fM-fr^-l- ^Tll- fltr ^U^rl^ 3 (RTP-1) , BLT^ 

Jfltb ^l2## < I^^(RTP-2), BLT^ ^H^-i- ^ 3.1*1 el (Furnace Annealing) 
^^■i- ^J1t4. #<H, BLT ^^1^ -fMM- ^1 71*1-71 150 

250 TC *)]°]^ (baking)^- ^^ltb 475°C/0 2 /60^Sl S?d°-S ^l^^^Bl 

*r<8*W -fM# #3r*l ^lTl^l-JL, 7\)4f?$\x\ 600 °C /0 2 / 1202^ S^JLS. *fl 2^4^*1 

.. . el .^^*-^7>S ^Altr^. P] .^^oflAi BLT ^^-^ *| .-fcS.^ °H>H. sK>S 

(diffusion furnace)* °l-§-^>^ 650°C/60-g-/0 2 £| ^SLS. 1^3* *r*83rt}. °1 ^^MH^ 
BLT 4^2l-7> ^-tn^cf. 

<113> ^#tt ti><2}- ^-o], 7J-^^^dV( 68 )^ ^7l ^ £3$-* 1^51 # 

€*IW68) *>^-°fl a -^^(67H #*)l*i-£-S ^-3HH ^IW^l nfl-g-ofl, 

#-fi-3l*IW68)^ -f^V^r. 

<ii4> £ 6g o11 5L*}%. wl-^r ^1, #^^1 ^-(68), ^^(67) £ °1 Blf-^^(66)-i: 

<ii5> Cr^-ofl, 7j-^^H^-(68)-g- £#tr ^3#^<S^(69)-g- ^tr 3Mt-*l*l|^ 

(68)^1 S^l ce^nJI*}*! ^I3^^^^(69)^r ^Hr^^M ^12^ 

(68)-g- <>113*Kr ^Bfl^l ^I3#^<a^(69)# ^Al^lcf. <^7l>H, ^13#^<S^(69)51 ^ 
^tt SH^lTfl^^r^Hl <%*\*\ ^* ^-§-^T 4 s 9X°-*\, 1^ 5r^-^7l7jl^<^n>tr 
cfAl 6fl*l*| ^^-i- aj-g-*rfe 2^711 ^-fr -jJ*l« ^ ojrf. ofl^tj], 2^7)1 ^^5r ^ 

3* °l-g-*Hr ^-n-^^l^(68)^ ^f^^^l ^ ~^}3- 5r 

^7l^H^p].^ J1) 7fl^*iH 7j-^^^^(68)sl S^ol =e^nfl^l cHl^l^tr^r. ^l^r , 

55-26 



1020030007224 #^ °^}- 2003/10/29 

2^31 ol-S-^ ^-^7l^^^p>^ ^-g-^r iJ-^Hr ^aHfl^l 

(scratch) ^ ^S-^-E-i ^^1^(68)^- illf ^ 5£4. 
<iie> ^13#^-^^5|(69)-^S^ HDP, BPSG, PSG, MTO, HTO SE^r TEOS ^^S: <>l-§-*r 

^, #sl7l^^(PVD) ( sKM^^CCVD), €^^^(ALD) S^r (Spin-on)* 
°l-g-«H 3000A-30000A ^ V W. 
<ii7> se^, A}2>%^^m) ^3^^r^^^(69)^ 3* ^sKV^l^ 

-g- ^ ^ ufif<>| -5£^cfl .., a>^^-aV« 0 v^^^.o1 _-o.=-*k oJrJjLc] 

M-(A1 2 0 3 ), ^^^-M-olHH^olc(Si 3 N 4 ) HL^r ^el^^m-olE^ol^(SiON)^ ^BiaflBH^M: 
^ HDP, BPSG, PSG, MTO, HTO £^ TEOS ^S^* ^Hh=K ^H, W c 14 

(AI2O3). ^^-MHeM^CSi^) ^ ^el^Am-oiE^ol^(SiON)^- ^ -ihfcHfl 3 <H bJ- 

<iis> sj\Q ^ 7]}3^7}^^(69)^\ ^^Ml Jg^Sj-, ^ms}- ^ 

^-^o.S ^^s] ^« <r 5^31, «g^e) 400TC~800TC^ n 2 , 0 2 , Ar, 

He, Kr 2^r -2-^(0 3 ) £:^7HH l^~2*m^<?V 

<ii9> ^ 6h^l 5i*l€ ^r°l , ^13^^^^^(69) ^ SL&o] 7j-^-^^^-(68) ^1 

W^(70)-§- ^th=K °H, ^-¥-^(70)* Pt, Ir, Ru, Ir0 2 , Ru0 2 , Pt/Ir0 2 , Pt/Ir0 2 
/Ir, Ir0 2 /Ir, RuO 2 /Ru, Pt/Ru0 2 /Ru ^ Pt/Ru0 2 S ^ifo^ ZLl^lH ^d^^cf. 

<120> thg-ofl, #^^(70)* ^Hfls. ^^W. 
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<m> tna, ^#^-(70) hl^ ^ 

£ 5£t}. °l«1H-£, #-fr^m(68) ^>^m «^^(67)'£ #ff-*}:il ^^^n| 
(68)^ -fi-#^H3# ^:<£f>}7)} m±^r ^ 9X^. 

^^#B]ii(59a) ^^f(61)i ^71^^ ^^n>^l^- 3^.^ + rtjL, o]s.^ is}*^ 

^-4 3^(61)# ^^3* ^ ^ ^s^^tf. tc^, a> 

_ i^ffl . M3E]e}-^°1 e^o} = (60)s] /i^t Mt4- 

<123> o}^], ^^Hlfe ^^.^(68)^ *§>S ^ ^1^/^^Sl-* fl.tb 1*13 ^ 

^ ^-B-^^m(68) «HM f^^^SM ^^(67)^ #3HH ^l^^s.^. 7^^} 
^(68)^ -fr^^H^ S^L^- ^ SZ^. 

<124> atb, SL^ 4^3 ^ >4z}-^&oj ^ SC-1 *fl^# **fl *si 

<125> £ 7a vfl*l 5L 7ffe ^13^a1^o]1 4 a ^£2] *fl2; ^* 

<126> £ 7a ofl w>s>f ^oj, a>;E.*il 7l^(71)<Hl ^^2^^(72)# ^^tt ^, ^t^S}-^ 

(72)°1 tiVS^l 71^(71)^1 H^^liEl^ d^/JEL 31*1-4 ^ l:^l-^^-(73)-ir 

cf. Zl^jl uH, aV£*fl 71^(71) ^2:^ ^ll#^>^9i^-(74)^: o] nfi f 

^ll^^-^^^(74)ol cf^ ^2: 3}^ iSSl^^^^(SNC) ^^Hl °1-¥-<H*1tt ^ 
Sfl^#e^, ^ Hle^JfS] ^ ^tt wV^^>7fl, ^l#^r^^^-(74)^ HDP, 
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BPSG, PSG, MTO, HTO % TEOSS. °] ^.o^ aJ^^a]-^ nf-^ofl^ , 

S]» ^ $X^. <>H, 400°C~800°C^ N 2> Q2, Ar, He, Ne, Kr HL^ 

^ &37HH ls~2Al^o> ^l^*Vcf. 
<127> *l|l^#^«3i«K74)* ^z*«H lr^l-^^-(73)^ <^1- ic#*l ?1 fe iSB^llc 

= ^ jp. f ^S&l^^H-^-^^-i- 3L^-t!r ^lf^^^^) ^Hl #^^€-^"1: 

%^t\, 3.t$_JL,_ JS\$l^ <4*1.^ (recess etchback)*>?t iS^l IcH-S^l** 

500 A -3000 A ^^r. 

<i28> #el^al§-€eizL(75)# *fll## ; li < 2 ,a K74) ElE^^-fr 10A-500 

A ^MIS. "f^tt^T. °H, e^e}^-^^ 71^-^2]-^ (Physical Vapor Deposition; PVD) , Sfy 

«f7l -tf^^ (Chemical Vapor Deposition; CVD) SE^ (Atomic Layer Deposition; 

ALD)* °l-§-*H f^W. 
<129> c^ofl, ^<g^^( RTA ) ^-g- ^Ja]^ €^^€^(75) 

ti>^^>7fl, E]B}-^ e )A>olc (76 ) 1 . ^Aj^l <fl^j. ^^^^a], 600 °C~ 1000 
N 2 , NH 3> Ar, He, Ne Kr^ £$\7}3. 13L~10^<£ ^ W$ 

£-3. h1b|-^-^^a>o1 = (76)# ^^*>7l ^sfl S^VS. (Diffusion furnace)!- °l-§-^r°3 1*13^1: 
*r fl^ll, ojufl 1^^^ 10l~ 1*1 ^Itr^. 
<130> cf^-ofl > ^ai^Iz]-^ f-sfl nl ti_V-§-^> 3. ^SRr H]^e}-^ ^Tltr 3s E}BHH=l^r 0 l^ 

(76)1- ^11%^:^ ^^(74) #<*fl ^^r^^l ElE^M-alB 
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eWE.(77)« &2tftt± m °H, H]Ef^-u|-olHe1-ol = ^(77)^r o]^ ^lolofl rcj-Ej-A-^ 

^^Sl^dl, <^l^icfl 1000A ^5. sMl^XIfi ^-fo^ ^ jis^H 1500AHC} ^ 

(74) ce^^ 7 M B|B|-^-i4olH^ol^^-(77)^r s^^l Tfl^^H ^SM^i*}. 
olBe>oli £ ni.(77)oi ufl^s} ^Hfls. ^.H-cf. 

<132> ^MSl^l^^^(SNC)^: l-Sl^^^#^ZL(75), B|^^e|AVolJE. (76) ^ ^ 

^ tifleJc^Dil^^ El E|-^-x^olHs)-olc ^(77)^611 TiN/Ti, TaN, TiAIN, TiSiN, TaSiN, RuTiN, 
TaAIN, RuTaN, CrTiN CrTaN* °l-g-^ ^ £Ul, B]^^^A>ol = ( 7 6)^- ^ ^ni^.^^- 
I^s^ ^elAl-oiH.1: ^^*>7l ^|«fl ttf(Ta)t °l-g-^: ^£ 5*^. #e]^s1^# 
a]ZL(75) TaN/Ta, TiAlN/Ti , TaSiN/Ta, TiSiN/Ti , TaAlN/Ta, RuTiN/Ti SE^r RuTaN/Ta^ 

<133> ^ 75^ ?=X\Q go), ^r, ^1^^^^(74) ^ ^^^}B.^r 

ol=^(77) #°fl ^^(78)^: #^4. °l n fl, ^#(78)iL3^r ^^M-(A1 2 0 3 )# 

^^^^(ALD), ^-^l^^CCVD), l-sl7H>#3|-^(PVD)# °l-§-*H 10A~ 
500A ^lsL ^Tfl ^1^ ;*^(7 8 )^ g^Tfl *Hr ojo.^ Jf4=- ^ 

<^HV <££r ?f-V\]^ *V^1 #^>4. 
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<134> ^Mg, ^3}-^(7 8 )o.^^ ^^^^(Ti02) ^^S^CTaC^)* °}-§-* *r 

<i35> tf-g-oji, ^<i*ie] ^a]^H #e)^^^l-e^(75) ^2Ht,( 78 Hi ^<£ 

(79)-g- oH.^r^^ 400°C~1000°C^ £rS.°lM ^4i(N 2 ) HL^r <4_5^ 

(Ar) 7}^ ^7loflAl ^l^^H, ol z\ *V ^^^sl M£r #el^ si ^#5.^(75)7} ^sj-S^l 

<136> o)<4 ^ ^<g^i>) ^>§AH MHJ^Hr ^1(79)^: ^^^sl ^8*H €3 

. __ -Sel^el^-(poly Si)°l *i|l^*!:^<3^(74)<y 42i4^3^Si0 x )^4 I^Tfl- 

^7> 7^11 ^JE 371 rifl^l #&l-^s]^#e1ZL(75) ^ ^^1401^^01^.(77) ^-H-O^n]- wv^ 
*V4. ^m^H, #s]^sl€-^ 1^%M1^7l- S.S^O^K-^lJi, ^€-^2}-^ ^ft^?} 0.5 
^O-SK-loj^- #2l^BlM «I^^7ll^7l- ^SK^ ZL^tirq- 10«fl ^51 

^ ojcf. #^^S]^#2-ili(75)7> ^#^^Sl EI^M-Ol 

HBl-^H.(77) 31 3^(78)41 -g-^* 7H>t11 S)JL, ole^ -§-^0^1 o^fl ^^( 7S )$] oj^-, 
^ €^^El^l-e : |zi(75) ^^1 ^€ -^°ll 5-<l(79H lH8th=k °H, ^U^?!^ 0 !^ 
(74)5L ^^^el ^8*H *r &°j4, ^. ^^£7}- #5l^sl^#e--lii(75)^ «l*fl 

<137> ^.:g f ^2V*( 78 )oi oj.s.Dj^o^ oj^^-^1^^ e.S^O^K-^lJl, El B}^-i4ol e^olc (77) 

^ °|^^-7ii^fe g^^o-eK-^lcf. 

<138> £ 7c ofl £ a1^ w}<4 ^-o], SC-l(M40H:H 2 0 2 :H20=l:4:20)# ^ 413 1 

£--1*1 #-§-91 #*3W. °l°fl, SC-1# ol-g-tt 413*1 Hi 4^-140] Esl-ol ^(77)^ 20A/^, ^ 
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(78)51 ^1(79) Jf^8: ^<£°1 ^^sl^ ^o. M^&v} atf. 

<139> nJ-^M, SC-l^r ^ni^^r^^^-(74)^r **r*l ^ ^ B}-^ 0 ! H^H -E. 

(77) *f ^ ^^7171 nfl^-ofl ^-<l(79)ol *l<*o] ^^#(78)^- ^^140] e ^-o] ^ (77) 

<wo> 0)54- sc-1 ^31^4 #^£^#^(75)^ °fl?lnfl ^ 

_. .. u]^-q-olHe1-olc(.77) S ^o] ^slJi, Plnfl., _ikgj^ Hl^M-°m^°1^(77)7> SC-l°fl 51 - 
sfl £ 4^ ^4^H °>eflS ^ clef. ^, SC-1^1 Hl^M- 

o|H5l-^E-(77)^^l ^Stb ^^(78)51 ^1(79)5. $^}*\ ^€\-^o)^e\o}^( 77 )^ at 

<ui> ^^( 78 )o) 5-^(79)^- ^l>)^V7l ^tb 4^ *3J*H SPMCSulfuric 

acid-Peroxide mixture, H 2 S0 4 :H202) °l-§-^ *r 9X^. 

<i42> £ 7d<>ll 5L*)& £oi, #e^e]^#&|zL(75) ^« ^^(78) ^Hl °1 

3^(80), °1 £| #a}-5|-^(81) ^ ^^-^-(82)51 ^#tr^-. <>H , °1 sm^-(80)-& 100A 

-2000A, ^>lsl#^]:2r^-(81)^: 10A-500A, ^^(82)£- 100A-2000A ^M|3. ^^>H , A 
A #el7l^^(PVD), W^^lKCVD) 3E^r ^*r^^(ALD)^§: °l-g-*H ^tr^r. 
olsl#^(80)^- ^ -tt^W ^l^b e^S. ^sg^tjl, =1 1000 

^ ^ilS. ole|f-ni-( 80 )^oii R u TiN, CrTaN, CrTiN JEE^r RuTaN^- ^-g-^ &t}. 
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<i43> tf^h «fl^-^(82), °1 ^#^5^(81), oiei^cao) ^ 3 ^(78)* M^iS ^z}- 

^^/ole1^5Jfl.q-/olBl^(82/81/80)^ 3^ *H?-*1^°1 <8>S£U, «Hf-^^ 

(80)2)- >lll^^^^(74) A>o]ofl ^^( 78 )cl ^^Icf. olufl, «fl^-nV (82 ) s>jjL^ 0]^^ 

*Rrdl, <>1 3 *V #s}i#*l^\°S^r RuTiN, CrTiN, RuTaN iE^r CrTaN-fr °l-g-^- ^ 

^4. . .. . _ . - - 

<144> <>] 9)- ^ ^H*-^ 3flE^^ofl #ff-*}ir ^^§K78)^r SHf^^M*! Hal, 

o\^rZ] ^-(74)^ «HXHr $.&o] <$o) ^^o] ^if^V 

;g 0^(74) 4 ^#<^ ^ ^i*V3i sat}. 

<U5> cf^-ofl, 3^ *>-f-^^-# *P£<*1| »l2#^^^-(83)^- -f ^#^"(82)^ 

a ^ol *|]2f^;£«?i^(83)-§r ^S}*M SH^^S: <M*Kr 

^^^^■(83)^- ^^t}. °\7]*\, ^l2%-#£<&^(83)£\ ^s^r 7] A 3 <3*}^ ofl «fl 

3-8-% SU-^, W^71^|^^p>* -f cfA] 6||*|ti| ^-§-*Hr 2 

^741 ^ W ^*1% ^ &C}. oflsltfl, 2^31 ^-g: °l-g-*rfe ^ 

^q-^ J^JjL^o] «fl^-n1-(82) ^v^-ofl ^12#^ <£^-(83)<>l ^ -t^IS #ff-% 3}*H 
7l74l^<a^>i ( ^^-^-(82)^ ^e^nfl^i oH^JjtVtf. o]9\- ^o] t 2^741 

^3j-§- ol-S-*}^ 2]-«l-^7l74H^p>'?># ^-g-t!: ^-f<Hl lM9*Rr ^HBfl*l (scratch) 
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<146> ^l2#^>^<^^-(83)^-5.^ HDP.BPSG, PSG, MTO, HTO ^ TEOS ^5^* °l-§-*> 

^, M7l^^(PVD), iMMtf^HKCVD), €7>#^^(ALD) £^ i^^r^ (Spin-on)* 
°l-§-*H 3000 A -30000 A 

<i47> ^^- ( ^2^^ ^^(83) ^^Hl ^2^^:^^ ^-(83)^ ^ -ihfcJHJHJ-*!^ 

* W^im ^ #°-5L M-^f^ <r SHrfll, ^^V^l^o] 

M-(A1 2 0 3 ), ^^^M-olH^lc (Si3N4 ) ^ ^^^Am-o]H^o]i=(Si0N)^ AV^yfl^cHov^- 

f^3t HDP, BPSG, PSG, MTO, HTO. JEfe TEOS .£bS^-§-._ <^7\H, t-f B l^ 

(A1 2 0 3 ), ^e|^-M-olHB}-ol = (Si3N4) Hl^r ^^^Am-olE^ol^(SiON)sf ^ ^Hfl^^^- 

<148> ^s}- XI 2f^M<3 ^(83) 4-71- ^ ^1 711- 

^-^ 1*13 *r SUrtfl, 1*13 400°C~800°C^ ^S-S* N 2 , 0 2 , Ar, 

He, Kr 31 ^ ^(0 3 ) £-^7HH 1^-2^]^^ ^1^-. 

<149> £ 7 e ofl ^ol ( ^l2^^>^^^-(83) ^ ^^(82) ^°\] #-fi- 

#*H*K84)-g- °l«fl, #-^^(84)^ ^7l^3»-^(CVD), ^f^g^ (ALD) , ^ 

^-H-7l^^(M0D) ^ i^S^^(Spin coating) *>M-^ ^ v ^* 50 

A-2000AS] ?f-v\}£. f^S}^, -f-^ SBT, PZT ^ BLT ^M^M- 1:^# 0 1 

^ 7 }5\7]^ ^ ^sj.^ SBT) PZT> SBTN ^ BLT *}^-« ^l-l-t!: 1 ^. 
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<150> tf-g-ofl, #-fr:M*K84) Aj-ofl ^^^-(85)^- oH, ^^^-(85)^ Pt, Ir, 

Ru, Ir0 2 , Ru0 2 , Pt/Ir0 2 , Pt/Ir0 2 /Ir, Ir0 2 /Ir, Ru0 2 /Ru, Pt/Ru0 2 /Ru ^ Pt/Ru0 2 5. o^o^ 

<i5i> cf^-ofl, ^^^b|(84)^ flU JL^r <1^5l» ^St!:^. 

<152> sl 7H JE^m ^o] t ^*l^-(85)4 ^^^^-(84)^- ^-Alofl a]^>t1M-, ^ 

^(85)* ^ ^zRV ^Ml ^0.^^^1.(84)^. ^o,^ Jf^n> ^T^Rr 2^: Til ^ ^ 

<153> *I^*V «>S1- zy-o. ^g^Ai^ofl ir^eig, ^7H9J 3^ 4i3 ^ ^ 

^^§K78)# ^^ <l^cH ^32M?Jc}-. ^^1, 

^^^l n}-^ El Ef^-q-olH 51-oliE. (77)^ ^rSl-l- H oM^. 
<154> HL*V, ^aj-^ n}A 3 ^ -g-oj ^ S(>1 ^ o. S-e.-] 

^1 ^7l^O.S o^^Al ?1^ ^^Ha^r £ 5bofl M-Bl-^ ^l^Al^Sl ^S}- -p r A}<5>7fl , 3- 

<155> £ 8^ ^- alH^HH u)-§. #0.^1 el £Altb ^£olcf. £ 8ofl 
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^ 71^(71)^1 ^.EL^§|-^(72)^- 71^(71)^1 H^*]^^ 4ii/=efl<y3}- Q 

^- ^1-^^(73)* ^-£.^11 7m(71) ^ll#^-^ < a^(74)* ^ 

ZLSIjI, ^l^^> ; i^^-(74)^- ^SBl^l^S.^*^- ^^17]J1, ^B^B)^ 

e)ZL(75), e)^^^aH^(76) ^ Bl ^1401 E 5^01^(77)^ £^3. ^Se^l^JE.^- 
^ i£2]^lt£^|oil nfl^Alflcl-. 4^1, ^#(78)^- ^g-^rt^Slo-}^ 
^_4^#e^(75) .^^1 ^-^^m 4*, SC-.l a^.SPM /M1.3.-8: ^ 

^^(78)^1 -g-<l ^tb^. 

<157> cf-g-^fl, ^-^o] ^3>^(78) ol^#^-(80)* o]^^-ni-( 81 ) 

-4 ^av^(78)^- ^o-l-JL, ^I2^^^^(83a)^r ^ ^ ^ Hj-s^Vt}-. 

<i58> ^^-5}-^ ^2^^<a^(83a)^- olBl#^(80) °1 ^^^(81)^ 

(82), ^^^1^(84)* *V3lS. ^, #^^(84)^ ^1^1 ^ 

<i59> 7 J-fi-^i^l^-(84), «}^(82) ^ ole1^5|-^-(81)^- ^^l^S ^^>Jl, 

o\) ^113^^:^ ^^-(83b)* ^ ^ ^Wtb^. 
<ieo> cf^-ofl, ^J-fr^^nv ^ ^Il3#^^^-(83b) A J-^€^(85)^: #3" ^ sfl^W^. 

<iei> y>°+ ^ ^i4^Ai^Aiofloii cd}-st^ i ^7>^9J ^ ^ -g-^ 

ojo] #El^^3-#eiZL(75) ^^-#(78)* ^ 5^U, 

^#(78)# ^^33* ^Mf l^cH a^SM^tf. 4^ 
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<i62> oV-g-ei, 7fl4^Al^^ 7j-o.^^l^(84)fi1 ^ Ir^l- ^Ti/^s}-* <g^el ^ 
^ #^^(84) #^^sv^^l ^^(82)^ ^Ht*V ^Bfl^^ ^l^^S #^^1 

^-(84)^1 -R-#^H3# ^^U) ^SL^ *r 5^. 

<163> Htt, ^ "}i3 ^ ^ SC-1 ^* **ti ^B^^ 

3.1- &7]^SL£. ^^lfe ^U^HlJEt!: £ 5b<Hl M-B}-^ *m^Hl^ ^-A^VTfl, ^ 

<i64> 7}^ ^-7) p}^^ <£*\<*M ^-^M^-S. 7]<£s\9X$-^, 

Si ±7} 9] 7\}2i , ^^^l -f^r^ 7 A7}^ JL^S. 7^^) v\]3-Z\ 

±7}M: 4^ 9Xtr Jl^7> Sa^. 

<166> 5Etb, *flS ufl-f -g-ol^^l^ ^>o^ ^-t- ^ ^ ^7]- ^ofl^£ 3711 7l 

^ ^ 9X$= M7> 51 cf. 
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1] 

H 31*1 ^7} tiV^^l 7l^r ^ofl ^fll#^^^ ^*Rf- #711; 

^7) ^ll^^^^-i- ^71 W>5L^1 ^S^xlicc^. 

i^xli^g-i**^ «fl *q <H ^1 ig- <^ &*\s. 

*m*w^ - - - - — - 

^■71 ^-71 ^ofl w^-ofl ^.g. igHH^ #31; 

^71 ^^ol Jf*.^ ^Bfl^o. S ^t^H ^7l #Jf *1 tiflel^ 

ofl^: ^#A]7l^r #31; ^ 

^7l S^o] HflB]^^^ #*fl ^-7] ^EiZLofl o^S^ 7^-f^l ^AlEi* ^ 

^*Kr #31 

«- S.^\±r ^lS.el ^7>£] ^ . 

2] 

^lrM £M*1, 

°l-§-*Hr <^ ^^^1 pflS.Sl ±7.}Z\ aflS «o V ^. 

55-38 



1020030007224 #^ 2003/10/29 

3] 

I^T 1 * 4] 

5] 

^14%H1 9X°\*\, 
^7} ^<£*]^, 

400 °C~ 1000 °C^1 -^S^H ^(N 2 ) ^s^( Ar ) -g-^7HH ^l^Kr 

6] 

^7) ^#4] -g-lol Jf^fr -^Hfl^ o. S *)l7i*H ^"71 #&|ZL wflsH 
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SC-l(NH 4 0H:H202:H20=l:4:20) SE^ SPM -g-^-ir °]-g-*M lfi—l^tHf** >M|^*H 
*l£r ^* ^ilJL *flS.el 4i7}S] 

7] 

gj.^. ^^-^^- Dflaei- ^>si 4s 

#71 ^#£r, 10 A -500 A *M|S 3J-I: ^ #-fi-#*H ^5.3 

[^T 1 * 9] 

41^1 sa°H. 

#31; 

^7i sH^^-g- °fl^*Hr ^#3-^ 42^^<^^ n§^*fe #31; 
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#7] #-3-^1 nV #6fl *§^Rr #31 



[^^8- io] 
#31; 

#7) <*]zj-«H *ili3#* ^^Hr #31; 

#7i *il 13^-8- °m*Rr ^#sna ^I2#?i^^^ ^*Kr #31; 
#7l *Hl3^ 31 -#7] m^tt^^ -M ^f^-g- ^12^-31- ^^m^HlS ^ 

#7} ^-fr^^M- #71 ^112^ A2^%% ^*Kr #31; 

#7l ^I2^#^r <>11£l*Rr ^#S}-€ m^^^ ^*Rr #31; 3l 

^7} y^^M ^1 4^^* 1^*Rr #31 

♦ S.^}^ ^^<LS. *H=- #4f^l ^l5L2l 4i7>^ *\]^ w o >^. 



11] 

^110%H1 91°]*], 
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#7fl ^ 5E^r ^-71 ^v^^g- f§^*Kr ^Tfl^^l ^-°gs]^ ^-gr ^ *>fe ^-R-^i^l 
12] 

- *1U0*cH1 SW*,--- 

A o v 7l *fll^ Ir, RuTiN, CrTaN, CrTiN 3£tt RuTaN-i: ^-§-^31, ^7} ^2^ Pt/Ir0 2 ^ 

[^^9- 13] 

*fl9%> 5£^ *fllO%H 9l°]*\, 

^7} *\}2^Zt^<£^^ A1 2 0 3 , Si 3 N 4 31 SiONf^H ^€ ^^«oM^4 HDP, 
BPSG, PSG, MTO, HTO 3Efe TEOS ^f^lTiM-, #7} ^ <£ 13V o.^. ^ # 

14] 
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#7] ^13^^>^^^ A1 2 0 3> Si 3 N 4 iE^r SiON <?d«S^ ^^^1^4 HDP, 

BPSG, PSG, MTO, HTO TEOS #«*IM ol^^lT^, ^^^S. ^ 
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